Recombinant antibodies against ganglioside expressed on tumor cells.
Several gangliosides such as GM2, GD2, and GD3 have been thought of as target molecules for active or passive immunotherapy of human cancers because of their dominant expression on the tumor cell surface, especially in tumors of neuroectodermal origin. We established a number of mouse or rat monoclonal antibodies (mAbs) to a series of gangliosides to investigate the nature of the molecules on the cell surface. Some of those mAbs were converted to chimeric or humanized mAbs with the aim of developing immunotherapy for human cancer. It is desirable for mAbs to remain on the cell surface for a long time so that they can exert effector functions such as complement-dependent cytotoxicity (CDC) and antibody-dependent cellular cytotoxicity (ADCC). We found that mAbs to GM2, GD2, and GD3 remain on the cell surface for > or =60 min after binding, while mAbs to other types of carbohydrate such as sialy Le(a) are quickly internalized. A chimeric mAb to GD3, KM871, was generated by linking cDNA sequences encoding light- and heavy-chain variable regions of mouse mAb KM641 with cDNAs encoding the constant region of human immunoglobulin gamma1 (IgG-1). KM871 bound to a variety of tumor cell lines, especially melanoma cells, including some cell lines to which R24 failed to bind. In a preclinical study, intravenous injection of KM871 markedly suppressed tumor growth and radiolabeled KM871 efficiently targeted the tumor site in a nude mouse model. This chimeric mAb is being evaluated in a phase I clinical trial in melanoma patients. The chimeric mAb KM966 and humanized mAb KM8969 to GM2 originated from a mouse IgM mAb. When human serum and human peripheral blood mononuclear cells were used as effectors in CDC and ADCC, respectively, KM966 and KM8969 killed GM2-expressing tumor cells effectively. In addition, these mAbs may induce apoptosis of a small cell lung cancer cell line cultured under conditions mimicking physiological tumor conditions.